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Description
Technical Field

[0001] The present invention relates to an absorption
refrigerating machine, and more particularly to an ab-
sorption refrigerating machine characterized by a system
for supply of cooling water to an absorber and a condens-
er.

Background Art

[0002] Generally, cooling water for an absorption re-
frigerating machine has heretofore been flowed in series
to an absorber A and a condenser C by a shell and tube
system, as shown in FIG. 4.

[0003] InFIG. 4, a concentrated solution changes into
a dilute solution by absorbing, in the absorber A, a refrig-
erant vapor evaporated in an evaporator E. The dilute
solution is passed through a passage 1 and a heated
side of a solution heat exchanger SH, and then intro-
duced into a regenerator G via a passage 2 by a solution
pump SP. The dilute solution introduced into the regen-
erator G is heated by a heat source 12 to evaporate the
refrigerant, so that the dilute solution changes into a con-
centrated solution. The concentrated solution is passed
through a passage 3 and a heating side of the solution
heat exchanger SH, and then introduced via a passage
4 into the absorber A, where the concentrated solution
absorbs a refrigerant vapor again to change into a dilute
solution. Thus, the solution is circulated.

[0004] On the other hand, the refrigerant becomes a
refrigerant vapor by being evaporated in the regenerator
G. Therefrigerantvapor reaches the condenser C, where
the refrigerant vapor is condensed into a refrigerant lig-
uid, which is introduced into the evaporator E via a pas-
sage 5. While the introduced refrigerant liquid is circulat-
ed into the evaporator E via a passage 6 by a refrigerant
pump FP, the refrigerant liquid is evaporated in the evap-
orator E for cooling chilled water 11. The evaporated re-
frigerant reaches the absorber A, where the refrigerant
is absorbed into the concentrated solution. The absorbed
refrigerant reaches the regenerator G, where the refrig-
erant is evaporated. Thus, the refrigerant is circulated.
The cooling water is introduced through a passage 7,
passed through the absorber A and the condenser C,
and is discharged through a passage 10.

[0005] Inthis case, the amount of cooling water flowed
is determined one-sidedly by the required amount of cool-
ing water in one of the absorber and the condenser.
[0006] When a large number of plate type heat ex-
changers are stacked and used for exchanging heat in
an absorption refrigerating machine, a large flow rate re-
quires a large passage area between the plates, so that
the efficiency of heat exchange is lowered. Therefore,
when a plate type heat exchanger is employed for heat
exchange in the absorption refrigerating machine, it is
advantageous to minimize the flow rate and reduce the
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required passage area.

[0007] When cooling water is flowed through an ab-
sorber and a condenser of an absorption refrigerating
machine, the flow rate of the cooling water flowed into
respective heat exchangers can be made smaller in the
case of flowing in parallel than in the case of flowing in
series. Thus, when the plate type heat exchangers are
used, it is more advantageous to flow cooling water in
parallel. However, there has not been known a system
in which plate type heat exchangers are used in an ab-
sorber and a condenser for an absorption refrigerating
machine and cooling water is flowed therethrough in par-
allel.

[0008] When cooling water is flowed in parallel, in order
to match the flow rates introduced into an absorber and
a condenser with design values, a flow regulating valve
may be provided in a cooling water passage to adjust the
flow rates by a passage resistance generated by the flow
regulating valve. However, it is complicated to adjust the
flow regulating valve based on fluctuations in the water
pressure, causing operational problems.

[0009] The prior art reference PATENT ABSTRACTS
OF JAPAN vol 1997, no. 06, 30 June 1997 (1997-06-30)
-& JP 09 042795 A (SANYO ELECTRIC CO LTD), 14
February 1997 (1997-02-14) discloses an absorption
freezer device comprising an absorbing device, a gen-
erator, a absorption / heat-exchange section and a con-
denser. A plate type heat exchanger is neither disclosed
in the condenser nor in the absorption / heat-exchange
section.

Disclosure of Invention

[0010] The present invention has been made in view
of the above drawbacks, and it is therefore an object of
the present invention to provide an absorption refriger-
ating machine which uses plate type heat exchangers in
an absorber and a condenser, and can adjust the amount
of distribution of cooling water without a flow regulating
valve provided in a cooling water passage, and has no
operational problem.

[0011] To solve the above problems, according to an
aspect of the present invention, there is provided an ab-
sorption refrigerating machine using plate type heat ex-
changers at least in an absorber and a condenser, char-
acterized in that cooling water is supplied in parallel to
the plate type heat exchangers in the absorber and the
condenser, and amounts of cooling water distributed to
the absorber and the condenser are determined mainly
based on fluid resistance of each of the plate type heat
exchangers.

[0012] According to another aspect of the present in-
vention, there is provided an absorption refrigerating ma-
chine using plate type heat exchangers in an absorber
and a condenser, characterized in that cooling water is
supplied in parallel to the plate type heat exchangers in
the absorber and the condenser via a cooling water pas-
sage, and a flow regulating valve for distributing cooling
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water to the absorber and the condenser is not provided
in the cooling water passage, but cooling water is directly
supplied via the cooling water passage to the absorber
and the condenser.

[0013] In the absorption refrigerating machine, the
plate type heat exchangers used in the absorber and the
condenser should preferably have the same shape of the
plates and the different number of plates. Further, a ratio
of the number of plates in the absorber to the number of
plates in the condenser should preferably be in the range
of 67:33 to 60:40.

Brief Description of Drawings
[0014]

FIG. 1 is an entire configurational view showing an
example of an absorption refrigerating machine us-
ing plate type heat exchangers according to the
present invention;

FIG. 2 is an entire configurational view of a double
effect absorption heater chiller showing another ex-
ample of an absorption refrigerating machine using
plate type heat exchangers according to the present
invention;

FIG. 3 is an enlarged cross-sectional view of a plate
type heat exchanger portion in an absorber and a
condenser shown in FIGS. 1 and 2; and

FIG. 4 is an entire configurational view showing a
conventional absorption refrigerating machine.

Best Mode for Carrying Out the Invention

[0015] According to the present invention, the amount
of distribution of cooling water is adjusted in considera-
tion of the fluid resistance of a plate type heat exchanger.
Its principle makes use of the fact that the fluid resistance
in the heat exchanger portion is higher than the fluid re-
sistance in piping, and is thus predominant.

[0016] Next, the amounts of cooling water distributed
to an absorber and a condenser are calculated as follows:

Heat input quantity from heat source to high temper-
ature regenerator QG

Heat input quantity from chilled water to evaporator
QE

Heat output quantity from absorber to cooling water
QA

Heat output quantity from condenser to cooling water

QC

[0017] Generally,inthe case of adouble effect absorp-
tion refrigerating machine, COP = about 1.15 to about
1.3. On the assumption that COP = 1.25, when COP =
QE/QG =1.25, QA/QE = about 1.25 and QC/QE = about
0.55.

[0018] If cooling water is flowed to the absorber at a
rate of [QA/(QA+QC)] X 100 = 69.4 %, and to the con-
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denser at a rate of [QC/(QA+QC)] X 100 = 30.6 %, then
the outlettemperature of the cooling water in the absorber
becomes equal to the outlet temperature of the cooling
water in the condenser.

[0019] If the absorber is constituted by a plate type
heat exchanger, cooling water and an absorption solution
can form complete counter flows. By making use of the
absorption solution having a high temperature atthe inlet,
the cooling water at the outlet can be maintained at a
high temperature to a certain degree.

[0020] When the flow rate in proportion to the heat
quantity is supplied tothe absorber (A) and the condenser
(C), the difference (temperature rise) between the outlet
temperature and the inlet temperature of the cooling wa-
ter in the absorber is equal to the difference between the
outlet temperature and the inlet temperature of the cool-
ing water in the condenser.

QA = GA X Cp X ATA
QC = GC X Cp X ATC
[0021] When QA/QC = GA/GC, ATA = ATC.
[0022] Since the inlet temperature of the cooling water

in the absorber is equal to the inlet temperature of the
cooling water in the condenser, the outlet temperature
of the cooling water in the absorber is also equal to the
outlet temperature of the cooling water in the condenser.
[0023] Inthe above equations, GA represents the flow
rate of cooling water flowed to the absorber, GC the flow
rate of the cooling water flowed to the condenser, and
Cp specific heat. ATA represents the difference between
the inlet temperature and the outlet temperature of the
cooling water in the absorber, and ATC represents the
difference between the inlet temperature and the outlet
temperature of the cooling water in the condenser.
[0024] By making the flow rate in the absorber rela-
tively lower and the flow rate in the condenser relatively
greater, the condensation temperature can be lowered.
Consequently, the pressure and the solution temperature
in the high temperature regenerator can be lowered to
effectively suppress corrosion. This can be realized by
the condition of ATA > ATC.

[0025] On the assumption that ATA = (1 to 1.35) X
ATC, if QA:QC = 67:33 and ATA = ATC, then GA:GC =
67:33

[0026] If ATA =1.35 X ATC, then GA:GC = 60:40
[0027] In the present invention, as described above,
cooling water was flowed in amounts of distribution of
about 60 % to about 67 % to the absorber, and about 40
% to about 33 % to the condenser, and the outlet tem-
perature of the absorber is made higher than the outlet
temperature of the condenser. It was confirmed that the
pressure and the solution temperature of the high tem-
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perature regenerator could be lowered to suppress cor-
rosion.

[0028] In a plate type heat exchanger, the fluid resist-
ance of water is mainly determined based on the resist-
ance of the heat exchanger portion. Therefore, when the
ratio of the number of plates in a plate type heat exchang-
er for the absorber to the number of plates in a plate type
heat exchanger for the condenser is in the range of 67:
33 to 60:40, the amount of about 60 % to about 67 % of
the cooling water can be flowed to the absorber, and the
amount of about 40 % to about 33 % of the cooling water
can be flowed to the condenser.

[0029] Next, the present invention will be described in
detail with the use of the drawings.

[0030] FIG. 1is an entire configurational view of a sin-
gle effect absorption refrigerating machine showing an
example of an absorption refrigerating machine using
plate type heat exchangers according to the present in-
vention.

[0031] InFIG. 1, Adenotes an absorber, G aregener-
ator, C a condenser, E an evaporator, SH a solution heat
exchanger, SP a solution pump, FP a refrigerant pump,
H, to H, plate type heat exchangers, 1 to 4 solution pas-
sages, 5 and 6 refrigerant passages, 7 to 10 cooling water
passages, 11 a chilled water passage, and 12 a heat
source passage.

[0032] In this absorption refrigerating machine, a con-
centrated solution changes into a dilute solution by ab-
sorbing, inthe absorber A, arefrigerant vapor evaporated
inthe evaporator E. The dilute solution is passed through
the passage 1 and a heated side of the solution heat
exchanger SH, and then introduced into the regenerator
G via the passage 2 by the solution pump SP. The dilute
solution introduced into the regenerator G is heated by
the heat source 12 to evaporate the refrigerant, so that
the dilute solution changes into a concentrated solution.
The concentrated solutionis passed through the passage
3 and the heating side of the solution heat exchanger
SH, and then introduced via the passage 4 into the ab-
sorber A, where the concentrated solution absorbs a re-
frigerant vapor again to change into a dilute solution.
Thus, the solution is circulated.

[0033] On the other hand, the refrigerant becomes a
refrigerant vapor by being evaporated in the regenerator
G. Therefrigerantvapor reaches the condenser C, where
the refrigerant vapor is condensed into a refrigerant lig-
uid, which is introduced into the evaporator E via the pas-
sage 5. While the introduced refrigerant liquid is circulat-
ed into the evaporator E via the passage 6 by the refrig-
erant pump FP, the refrigerant liquid is evaporated in the
evaporator E for cooling chilled water 11. The evaporated
refrigerant reaches the absorber A, where the refrigerant
is absorbed into the concentrated solution. The absorbed
refrigerant reaches the regenerator G, where the refrig-
erant is evaporated. Thus, the refrigerant is circulated.
[0034] The cooling water is introduced through the
passage 7 and branched into a flow through the passage
8 and a flow through the passage 9. These flows are
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respectively introduced into the absorber A and the con-
denser C and discharged through the passage 10.
[0035] FIG. 2is an entire configurational view of a dou-
ble effect absorption heater chiller showing another ex-
ample of an absorption refrigerating machine using plate
type heat exchangers according to the present invention.
[0036] InFIG. 2, A denotes an absorber, G a low tem-
perature regenerator, C a condenser, E an evaporator,
GH a high temperature regenerator, HSH a high temper-
ature solution heat exchanger, SH a low temperature so-
lution heat exchanger, SP a solution pump, FP a refrig-
erant pump, H, to H, plate type heat exchangers, 1to 4
and 15to 18 solution passages, 5, 6, 13 and 14 refrigerant
passages, 7 to 10 cooling water passages, 11 a chilled
water passage, and 12 a heating source.

[0037] With respect to a solution passage in this ab-
sorption heater chiller, a concentrated solution changes
into a dilute solution by absorbing, in the absorber A, a
refrigerant vapor evaporated in the evaporator E. The
dilute solution is passed through the passage 1 and a
heated side of the low temperature solution heat ex-
changer SH, and then branched. A part of the solution is
passed through a conduit 15 and a heated side of the
high temperature solution heat exchanger HSH, and then
introduced the high temperature regenerator GH via a
conduit 16. In the high temperature regenerator GH, the
dilute solution is heated by the heating source 12 to evap-
orate the refrigerant, so that the dilute solution changes
into a concentrated solution. The concentrated solution
is passed through a conduit 17, exchanged heat in the
high temperature solution heat exchanger HSH, and
joined at a conduit 18 into the concentrated solution con-
duit 3 extending from the low temperature regenerator G.
[0038] The rest of the dilute solution branched is intro-
duced via the conduit 2 into the low temperature regen-
erator G, where the dilute solution is heated and concen-
trated by arefrigerant vapor 13 from the high temperature
regenerator. Then, the concentrated solution is joined
into the concentrated solution conduit 18 at the conduit
3, and passes through a heating side of the low temper-
ature solution heat exchanger SH. Then, the concentrat-
ed solution is introduced into the absorber A via the con-
duit 4, and absorbs a refrigerant vapor again to change
into a dilute solution. Thus, the solution is circulated.
[0039] On the other hand, with respect to a refrigerant
passage, a refrigerant vapor generated in the high tem-
perature regenerator GH is introduced via the conduit 13
into the low temperature regenerator G, where the dilute
solution is heated and concentrated to generate a refrig-
erant vapor and condense the introduced refrigerant va-
por. Then, the condensed refrigerant reaches the con-
denser C via the conduit 14. The refrigerant vapor gen-
erated in the low temperature regenerator G is con-
densed into a refrigerant liquid in the condenser C, and
the refrigerant liquid is introduced into the evaporator E
via the passage 5 together with the refrigerant from the
high temperature regenerator. The introduced refrigerant
liquid is circulated into the evaporator E via the passage
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6 by the refrigerant pump FP and evaporated therein to
cool the chilled water 11. The evaporated refrigerant
reaches the absorber A, and is absorbed into the con-
centrated solution. The absorbed refrigerant further
reaches the high temperature regenerator GH and the
low temperature regenerator G, where the refrigerant is
evaporated. Thus, the refrigerant is circulated.

[0040] The cooling water is introduced through the
passage 7 and branched into a flow through the passage
8 and a flow through the passage 9. These flows are
respectively introduced into the absorber A and the con-
denser C and discharged through the passage 10.
[0041] In the aforementioned cycle according to the
present invention, there are used the plate type heat ex-
changers Hy, H,, H3 and H, for exchanging heat in the
absorber A, the regenerator G (low temperature regen-
erator), the condenser C, and the evaporator E.

[0042] FIG. 3 is an enlarged cross-sectional view
showing an example of only the plate type heat exchang-
er portion of each of the absorber A and the condenser
C through which cooling water is passed. In this example,
the number of plates P of the plate type heat exchangers
H, for the absorber A is twelve, and the number of plates
P of the plate type heat exchangers Hj for the condenser
Cis six.

[0043] Inthis case, the distribution ratio of the number
of plates is absorber : condenser = 12/(12+6) : 6/(12+6)
= 67:33. Thus, when there is a difference in the number
of plates, the amounts of cooling water supplied to the
absorber and the condenser can appropriately be distrib-
uted.

[0044] In the foregoing descriptions, a double effect
absorption heater chiller has been described. However,
the present invention can similarly be applied to a single
effect or multiple effect absorption refrigerating machine
or an absorption heater chiller that comprises an absorb-
er and a condenser to be cooled by cooling water.
[0045] Further, a plate type heat exchanger used in
the presentinvention may comprise any known plate type
heat exchanger, as long as it has a flow resistance to a
certain degree and is composed of the same plates, and
plate type heat exchangers having the different number
of plates are used inboth of an absorber and a condenser.
[0046] According to the present invention, a refriger-
ating machine is constituted by a simple configuration
such that a plate type heat exchanger is used for an ab-
sorber and a condenser, and the number of plates of the
heat exchanger is deferent between the absorber and
the condenser. This configuration can adjustthe amounts
of distribution of cooling water passed through the ab-
sorber and the condenser and dispense with a flow reg-
ulating valve for adjusting the amount of distribution, and
hence a refrigerating machine having no operational
problem can be provided.

Industrial Applicability

[0047] The present invention can be used for an ab-
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sorption refrigerating machine or an absorption heater
chiller having an absorber and a condenser.

Claims

1. Anabsorption refrigerating machine using plate type
heat exchangers (H; to H,) at least in an absorber
(A) and a condenser (C) characterized in that cool-
ing water is supplied in parallel to said plate type
heat exchangers (H, to H,) in said absorber (A) and
said condenser (C), and amounts of cooling water
distributed to said absorber (A) and said condenser
(C) are determined mainly based on fluid resistance
of each of said plate type exchangers (H; to Hy).

2. An absorption refrigerating machine according to
claim 1, characterized in that said plate type heat
exchangers used in said absorber (A) and said con-
denser (C) have the same shape of the plates (P)
and the different number of plates(P).

3. An absorption refrigerating machine according to
claim 2, characterized in that a ratio of the number
of plates (P) in the absorber (A) to the number of
plates(P) in the condenser (C) is in the range of 67:
33 to 60:40.

4. An absorption refrigerating machine according to
claim 1, characterized in that a flow regulating
valve for distributing cooling water to said absorber
(A) and said condenser (C) is not provided in a cool-
ing water passage for supplying cooling water to said
absorber (A) and said condenser (C), but cooling
water is directly supplied via said cooling water pas-
sage (7, 8, 9) to said absorber (A) and said condens-
er (C).

Patentanspriiche

1. Eine Absorptionskéaltemaschine, die Wéarmetau-
scher vom Plattentyp (H4 bis H,) verwendetin einem
Absorber (A) und/oder einem Kondensierer (C), da-
durch gekennzeichnet, dass Kuhlwasser parallel
zu den Warmetauschern vom Plattentyp (Hq bis Hy)
in dem Absorber (A) und dem Kondensierer (C) ge-
liefert wird, und dass die Mengen an Kihlwasser,
das an den Absorber (A) und den Kondensierer (C)
geliefert werden, hauptséchlich basierend auf dem
Stréomungsmittelwiderstand von jedem der Warme-
tauscher vom Plattentyp (H; bis H,) bestimmt wer-
den.

2. Absorptionskéaltemaschine gemanR Anspruch 1, da-
durch gekennzeichnet, dass die Warmetauscher
vom Plattentyp, die in dem Absorber (A) und dem
Kondensierer (C) verwendet werden, die gleiche



9 EP 1124 100 B1

Form der Platten (P) und eine unterschiedliche An-
zahl der Platten (P) besitzen.

Absorptionskaltemaschine gemafl Anspruch 2, da-
durch gekennzeichnet, dass ein Verhdltnis der
Anzahl der Platten (P) in dem Absorber (A) zu der
Anzahl der Platten (P) in dem Kondensierer (C) in
dem Bereich von 67:33 bis 60:40 liegt.

Absorptionskaltemaschine gemafl Anspruch 1, da-
durch gekennzeichnet, dass kein Strémungsregu-
lierungsventil zur Verteilung von Kiihlwasser an den
Absorber (A) und den Kondensierer (C) in einem
Kuhlwasserdurchlass zum Liefern von Kuhlwasser
an den Absorber (A) und den Kondensierer (C) vor-
gesehen ist, sondern Kiihlwasser direkt Uber den
Kuhlwasserdurchlass (7, 8, 9) an den Absorber (A)
und den Kondensierer (C) geliefert wird.

Revendications

Machine réfrigérante a absorption utilisant des
échangeurs de chaleur de type plaque (H; a H,) au
moins dans un absorbeur (A) et un condenseur (C),
caractérisée en ce que de l'eau de refroidissement
est alimentée en paralléle auxdits échangeurs de
chaleur de type plaque (H; a H,) dans ledit absor-
beur (A) et ledit condenseur (C), et des quantités
d’eau de refroidissement réparties vers ledit absor-
beur (A) et ledit condenseur (C) sont déterminées
principalement sur la base de la résistance fluidique
de chacun desdits échangeurs de chaleur de type
plague (H; a Hy).

Machine réfrigérante a absorption selon la revendi-
cation 1, caractérisée enceque lesdits échangeurs
de chaleur de type plaque utilisés dans ledit absor-
beur (A)’ et ledit condenseur (C) ont des plaques (P)
de la méme forme, et des nombres de plaques (P)
différents.

Machine réfrigérante a absorption selon la revendi-
cation 2, caractérisée en ce qu’ un rapport du nom-
bre de plaques (P) dans I'absorbeur (A) sur le nom-
bre de plaques (P) dans le condenseur (C) est dans
la plage de 67:33 a 60:40.

Machine réfrigérante a absorption selon la revendi-
cation 1, caractérisée en ce qu’ une vanne de ré-
gulation d'écoulement pour répartir de I'eau de re-
froidissement vers ledit absorbeur (A) et ledit con-
denseur (C) n'est pas agencée dans un passage
d’eau de refroidissement pour alimenter de I'eau de
refroidissement vers ledit absorbeur (A) et ledit con-
denseur (C), mais de I'eau de refroidissement est
directement alimentée via ledit passage d’eau de re-
froidissement (7, 8, 9) vers ledit absorbeur (A) et ledit
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condenseur (C).

10
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